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NATIONAL FOREWORD 

This Indian Standard ( Second Revision ) whicli is identical with ISO 31-3 : 1992 'Quantities and units — Part 3 : 
Mechanics' issued by the International Organization for Standardization ( ISO ), was adopted by the Bureau of Indian 
Standards on the recommendation of the Basic Standards Sectional Committee ( MSD 1 ) and approval of the 
Management and Systems Division CouncH. 

The text of the ISO Standard has been approved as suitable for publication as Indian Standard without deviations. 
Certain conventions are, however, not identical to those used In Indian Standards. Attention is particularly drawn 
to the.following: 

a) Comma ( , ) has been used as a decimal marker while in Indian Standards the cun'ent practice is to use 
a point ( . ) as the decimal marker. 

b) Wherever the words 'International Standard' appear referring to this standard, they should be read as 
Indian Standard'. 

This standard was first published in 1961 and then revised in 1982. 

In this second revision, the following changes have been made: 

a) The decision by International Committee for Weights and Measures (CiPM) in 1 980 concerning the status 
of supplementary units has been incorporated. 

b) Units in use temporarily have been transfenred to the column 'Conversion Factors and Remarks'. 

c) The special remark on logarithmic quantities and units has been elaborated. 

d) The non-mechanical units 'watt hour* and 'electronvolf have been deleted from this part of ISO 31 and 
transfenred to IS 1890 (Part 5)/(IS0 31-5) and IS 1890 (Part 9)/(IS0 31-9) respectively. 

e) A number of new quantities and their units have been added such as impulse, angular Impulse, static friction 
factor and efficiency. 

In the adopted standard, nonnative references appear to certain International Standards for which Indian Standards 
also exist. The conresponding Indian Standards which are to be substituted in their place are listed below along with 
their degree of equivalence for the editions indicated: 



International 
Standard 

ISO 31 -0:1 992 
IS03M:1992 
ISO 31 -2: 1992 

18031-3:1992 
18031-4:1992 



Conesponding Indian 
Standard 

IS 1 890 (Part 0) : 1 995 Quantities and units: 
Part General principles (first revision) 

181890 (Part1):1995 Quantities andunits: 
Pari 1 Space and time ( third revision ) 

IS 1890 (Part 2) : 1995 Quantities and 
units: Part 2 Periodic and related phenom- 
ena ( second revision ) 

IS 1890 (Part 3) : 1995 Quantities and 
units: Part 3 Mechank^s ( second revision ) 

l81890(Part4):1995 Quantities andunits: 
Part 4 IHeat ( second revision ) 



Degree of 
Equivalence 

identical 



identical 



Identical 



Identical 



Technically 
Equivalent 



(Continued on fourth coveff 



AMENDMENT NO. 1 FEBRUARY 1997 

TO 

IS 1890 ( PART 3 ) : 1995/ISO 31-3:1992 

QUANTITIES AND UNITS 

PART 3 MECHANICS 
(Second Revision) 

( Second cover page, National Foreword, last paragraph, last entry ) — 
Substitute the following for the existing nutter 

ISO 31-4 : 1992 MS 1890 ( Part 4 ) : 1982/ISO 31/4-1978 Technically 
Quantities, units and symbols : Part 4 Equivalent 
Heat (first revision ) 

( Second cover page. National Foreword, last line, matter appearing in 
brace ) — Substitute 'third' for 'fourth', 

( Third cover page, National Foreword, second entry from top ) — 
Substitute the following for the existing matter 

ISO 31-6 : 1992 flS 1890 ( Part 6 ) Quantities and units : Identical 
Part 6 Light and related electromagnetic 
radiations (first rexnsion ) 

( Third cover page, National Foreword, last entry ) — Substitute the 
following for the existing manen 

ISO 3M3 : 1992 tIS 1890 (Part 13) Quantities and units : Identical 
Part 13 Solid state physics ( first 
revision) 

( Tliird cover page, National Foreword ) — Insert the following maner at 
the end: 

* 'Under re\'isk>n. 
tUnder print.* 



(MSDl) 



Reprogtaphy Uaii, BIS, New Delhi, India 



IS 1880 (Part 3): IMS 
ISO 31-3 : 1882 



Indian Standard 

QUANTITIES AND UNITS 

PARTS MECHANICS 

( Second Revision ) 



. 3 part of ISO 31 gives names and symbols for 
'.antities and units of mechanics. Where appropriate, 
^rsion factors are also given. 



Mormativ« r^feraiiM 

The following standard contains provisions which, 
through reference in this text constitute provisions 
of this pilrt of ISO 31. At the time of publication, the 
edition indicated was valid. All standards are subject 



to revision, and parties to agreements based on this 
part of ISO 31 are encouraged to investigate the 
possibility of applying the most recent edition of the 
standard indicated below. Members of I EC and ISO 
maintain registers of currently valid International 
Standards. 

ISO 31-4:1992, Quantities and units — Part 4: Heat 

3 NamM and aymbola 

The names and symbols for quantities and units of 
mechanics are given on the following pages. 



IS 1W0(P«t3>:i995 
ISO 31«3:1892 



MECHANICS Quantities 


No. 


Quantity 


Symbol 


Definition 


fUNiMNrka 


3-1 


mass 


m 




Mass is one of the base quan- 
tities on which the SI is based. 


3-2 

• 


volumic mass, 
mass density, 
density 


Q 


Mass divided by volume 




3-3 


relative volumic 

mass, 
relative mass 

density, 
relative density 


d 


Ratio of the density of a sub- 
stance to the density of a ref- 
erence substance under 
conditions that should be spec- 
ified for both substances 




3-4 


massic volume, 
specific volume 


V 


Volume divided by mass. 




3-5 


lineic mass, 
linear density 


e, 


Mass divided by length 




3-6 


areic mass, 
surface density 


8a. Ufs) 


Mass divided by area 




3-7 


moment of inertia 


I. J 


The moment of inertia of a body 
about an axis is the sum 
(integral) of the products of its 
elements of mass and the 
squares of their distances from 
the axis 


To be distinguished from 3-20.1 
and 3-20.2. If there is a risk of 
confusion, the symbol / shall 
be used for the quantity 3-7. 


3-8 
{3-7.1) 


momentum 


P 


Product of mass and velocity 





IS 1890(Part3):i99B 
'ISO 31-3 : 1M2 



Units 






MECHANICS 


No. 


Nsnud off uffilt 


liiwRvIHiuQIISI 

symbol for 
untt 


0^ 




3-1 .a 


kilogram 


kg 


The kilogram is the unit 
of mass; it is equal to the 
noass of the international 
prototype of the kilogram 


Names of decimal multiples and 
sub-multiples of the unit of mass are 
formed by attaching prefixes to the 
word "gram" [CIPM (1967)]. 

1g-10"^kg 


3-1 .b 


tonne 


t 


1 t = 1 000 kg 


In the English language also called 
metric ton. 


3-2.a 


kilogram per 
cubic metre 


kg/m^ 






3-2.b 
3-2.C 


tonne per cubic 
metre 

kilogram per litre 


t/m' 
kg/I 




In the English language also called 
metric ton per cubic metre. 

1 Xlrr? « 1 glcrr? « 1 kg/I » 
10^ kg/m^ 


3-3.a 


one 


1 




See the introduction, subclause 
0.3.2. 


3-4.a 


cubic metre per 
kilogram 


m'/kg 






3-5.a 


kilogram per 
metre 


kg/m 






34.a 


kilogram per 
square metre 


kg/m^ 






3-7.8 


kilogram metre 
squared 


kg.m^ 






a«.a 


kilogram metre 
per second 


kg • m/8 







18 1890 (Put 3): IMS 
ISO 31<3:1902 



eiSO 



MECHANICS {continuedi Quantities 


Kmi 
No. 


QiMiillty 


Synieel 


DeflnMon 




3-e.i 

(3-10.1) 

3-9.2 
•(3-70.2) 


force 
weight 


F 

Fg,(G). 


The resultant force acting on a 
body is equal to the derivative 
with respect to time of the mo- 
mentum of the body 

The weight of a body in a 

that force which, when applied 
to the body, would give it an 
acceleration equal to the local 
acceleration of free fall in that 
reference system 


When the reference system is 
the Esrth, the quantity defined 
here has commonly been called 
the local force of gravity on the 
body. It is noteworthy that, this 
weight comprises not only the 
resultsnt of the gravitational 
forces existing at the place 
where the body is, but also the 
local centrifugal force due to 
the rotation of the larth. 
The effect of atmospheric 
buoysncy is excluded, and con- 
sequently the weight defined is 
the weight in vacuum. [See 
also Comptes rendus. 3rd 
CGPM(1901), p.70]. 
In common parlance, the word 
"weight" continues to be used 
to mean mass, but this practice 
is deprecated. 


3-10 
(-) 


impulse 


I 


/-JFdr 


For the time interval [r^ tj, 
' - P(^ - iK^i) where p is mo- 
mentum. 


3-11 
(M.T) 


moment of 
momentum, 
angular momentum 


L 


The moment of momentum of 
s particle about a point is equal 
to the vector product of the ra- 
dius vector from this point to 
the particle and the momentum 
of the particle. 

Lmrxp 





18 1890 (Part 3): IMS 
ISO 31-3 : 1M2 



Units 



MECHANICS {continued^ 



No. 



Maim of unh 



oymbol fof 
unH 



Convortion taetort and romarkt 



3^.a 



nowton 



N 



1 N - 1 kg . m/8^ 



1 N is that force which, when ap- 
plied to a body having a mass of 
1 kg. gives it an acceleration of 
1 m/s^ 



3-1 0.a 



newton second 



N-s 



3-11 .a 



kilogram metre 
squared per 
second 



kg . m^/s 



IS 1890 (Part 3): 1995 
ISO 31-3 : 1992 



MECHANICS {continued) 




Quantities 


Ham 
No. 


Quantity 


Symbol 


Dofinltion 


Remarks 


3-12.1 


moment of force 


M 


The moment of a force about a 
point is equal to the vector 
product of any radius vector 
from this point to a point on the 
line of action of the force, and 
the force. 

M^rxF 


In the field of elasticity, M is 
used for bending moment and 
T for twisting or torsional mo- 
ment. 


3-12.2 


moment of a couple 


M 


Sum of the moments of two 
forces of equal magnitude and 
opposite direction not acting 
along the same line 




3-12.3 


torque 


M.T 


Generalization of the moment 




(3-12.2) 






of a couple 




3-13 


angular impulse 


H 


H^lMdt 


For the time interval [r^, ^ ], 


M 








H = L(t^ - L(fi) where L Is an- 
gular momentum. 


3-14 


gravitational 


G.{f) 


The gravitational force between 


G = (6,672 59 ± 0,000 85) x 
10~^^N.m^/kg^^^ 


(3-n.7) 


constant 




two particles is given by 








f^g'"^^ 










where r is the distance be- 










tween the particles, and m^ and 










m2 are their masses 




1 ) CODATA Bulletin 63 (1 986). 






3-15.1 


pressure 


P 


Force divided by area 


The symbol p^ is recommended 


{3-13.1) 








for gauge pressure, defined as 
P - Pamb. where p^^ is the am- 


3-15.2 


normal stress 


a 




bient pressure. Thus the gauge 


{3-13.2) 








pressure is positive or negative 
according as p is larger or 


3-15.3 


shear stress 


T 




smaller than p^^ respectively. 


{3-13.3) 











IS 1890 (Part 3): IMS 
ISO 31-3 : 1992 



Units MECHANICS {continuecH 


ItCITI 

No. 


Nam« of unit 


symbol for 
unit 


Doflnltlon 




3-12.8 


newton metre 


N-m 




The symbol for this unit shall be 
written in such a way that it cannot 
be confused with the symbol for the 
millinewton. 


3-13.8 


newton metre 
second 


N-m-s 






3-14.8 


newton metre 
squared per 
kilogram 
squared 


N . m^/kg^ 






3-15.8 


pascal 


Pa 


1 Pa = 1 N/m^ 


bar (bar), 1 bar - 100 kPa (exactly) 

The use of the bar should be restricted 
to the existing uses m the field of fluid 
pressure. 



IS 1890 (Part 3): 1998 
ISO 31-3 : 1992 



MECHANICS (continued) Quantities 


lt«m 
No. 


OiMiitlty 


oyinixN 


uenniuon 


Remarks 


3-16.2 
(5-M.2) 

3-16.3 
(3-14.3) 


linear strain, 
(raiative elongation) 

shear strain 

volume strain, 
(bulk strain) 


e, e 

y 
s 


A/ 

where A/ is the increase in 
length and Iq is the length in a 
reference state to be specified 

where Ax is the parallel dis- 
placement of the upper surface 
with respect to the lower sur- 
face of a layer of thickness d 

'- Vo 

where tV is the increase in 
volume and Vq is the volunr>e in 
• reference state to be speci- 
fied 




3-17 
{3-15.1) 


Poisson ratio, 
Poisson number 


/i» V 


Lateral contraction divided by 
elongation 


The quantity defined by 
Poisson was the reciprocal: 

III ■■-jj- 


3-18.1 
(3-16.1) 

3-18.2 
{3-16.2) 

3-18.3 
(3-76.3) 


modulus of 
elasticity 

shear modulus, 
modulus of rigidity 

bulk modulus, 
modulus of 
compression 


E 
G 
K 


£-<r/< 
G-T/y 


E is also called the Young 
modulus. 

G is also called the Coulomb 
modulus. 

The strains s, y and B in these 
definitions are those corre- 
sponding to the excess 
stresses a and i, and to the 
excess pressure p. 


3-19 
{3-17.1) 


compressibility, 
bulk compressibility 


H 


V dp 


See also ISO 31-4:1992, item 
No. 4-5.1. 



IS 1890 (Part 3): IMS 
ISO 31-3 : 1092 



Units MECHANICS (conf/nued) 


ItMl 

No. 


ftomt of unit 


symiKii for 
writ 


DafliiluOii 




3-1 8.a 


one 


1 




See the introduction, subclause 
0.3.2. 


3-1 7.a 


one 


1 




See the introduction, subclause 
0.3.2. 


3-18.8 


pascal 


Pa 


1 Pa - 1 N/m' 




3-1 9.a 


reciprocal pascal, 
pascal to the 

power minus 

one 


Pa-' 


1 Pa"' - 1 m'/N 





18 1890(Part3):199S 
ISO 31-3 : 1992 



MECHANICS (continued} 


Quantities 


WMft 

Ho. 


Quantity 


Symbol 


Definition 


Remarks 


3-20.1 
(3-18,1) 


second moment of 

area, 
(second axial 

moment of area) 


/•.(/) 


The second axial moment of 
area of a plane area (section) 
about an axis in its plane is the 
sum (integral) of the products 
of its elements of area and the 
squares of their distances from 
the axis 


These quantities should be dis- 
tinguished from 3-7. They have 
often been given the name 
"moment of inertia". 
The symbol / may be used for 
second moment of area when 
no danger of confusion exists 
with moment of inertia (3-7). 


3-20.2 
(3-18.2) 


second polar 
moment of area 


^P 


The second polar moment of 
area of a plane area (section) 
about a point in its plane is the 
sum (integral) of the products 
of its elements of area and the 
squares of their distances from 
the point 




3-21 
(3-19,1) 


section modulus 


Z.W 


The section modulus of a plane 
area (section) about an axis in 
its plane is the second moment 
of area divided by the distance 
from the axis to the most re- 
mote point of the area 




3-22,1 
(3-20.1) 


dynamic friction 
factor 


f^Af) 


Ratio of frictional force to 
normal force, for a sliding body 


The friction factor is also called 
the coefficient of friction. 


3-22.2 
(-) 


static friction factor 


M..(/.) 


Maximum ratio of frictional 
force to normal force, for a 
body at rest 




3-23 
(3-21.1) 


viscosity, 
(dynamic viscosity) 


fi.(n) 


^--^ dz 

vs^here x„ is the shear stress in 
a fluid moving with a velocity 
gradient tivjdz perpendicular to 
the plane of shear 


This definition applies to 
laminar flow for which k, = 0. 


3-24 
(3-22.1) 


kinematic viscosity 


V 


where q is the volumic mass 




3-25 
(3-23.1) 


surface tension 


y»<^ 


Force perpendicular to a line el- 
ement in a surface divided by 
the length of the line element 





10 



IS 1890 (Part 3): 1095 
ISO 31-3 : 1992 



Units MECHANICS (continued^ 


It#l11 

No. 


Name of unit 


Intornatlonal 

symbol for 

unit 


Doflnltlon 


ConvorBlon factors and remarks 


3-20.a 


metre to the 
fourth power 


m^ 






3-21. a 


metre cubed 


m^ 






3-22.8 


one 


1 




See the introduction, subclause 
0.3.2. 


3-23.8 


pascal second 


Pa-s 






3-24.8 


metre squared 
per second 


m^/s 






3-25.8 


nevwton per 
metre 


N/m 




1 N/m = 1 J/m^ 



11 



IS 1890(Pwt3):19M 
ISO 31-3 : 1902 



MECHANICS (concluded) 






Quantities 


Itoni 
No. 


Quantity 


Syinbol 


D0fflfiitlon 


RenuNics 


3-26.1 
(3-24.2) 

3-26.2 
(3-24.1) 

3-26.3 
(3-24.3) 

3-26.4 
(3-24.4) 


energy 
work 
potential energy 

kinetic energy 


E 

«',(A) 


All kinds of energy 

H^-JF-dr 

£p--JF.dr 

where F is a conservative force 




3-27 
(3-25.1) 


power 


p 


Rate of energy transfer 




3-28 
(-) 


efficiency 


n 


Ratio of an output power to an 
input power 


The output power and the input 
power shall be specified. 


3-29 
(3-26.1) 


mass flow rate 


<lm 


Mass of matter which crosses 
a given surface divided by time 




3^ 
(3-27.1) 


volume flow rate 


1v 


Volume of matter which 
crosses a given surface divided 
by time 





12 



IS 1890 (Part 3): IMS 
ISO 31*3 : 1992 



Units MECHANICS {concluded^ 


Kmh 
No. 


NartM of unH 


bitanwtlonal 
unH 


DoflnMon 




3-26.a 


joule 


J 


1J-1 N-m 


1 J is the work done when the point 
of application of a force of 1 N is 
displaced through a distance of 1 m 
in the direction of the force. 


3-27.a 


watt 


W 


1 W-1 J/s 

t 




3-28.a 


one 


1 




See the introduction, subclause 
0.3.2. 


3-29.a 


kilogram per 
second 


kg/s 






3-30.a 


cubic metre per 
second 


m'/s 
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IS 1890 (Part 3): 1095 
ISO 31-3 : 1992 



Annex A 

(informative) 

Units in tlie CGS system witli special names 



Quantity 
Hem No. 


Quantity 


Unit 
item No. 


Name of unit 
with symbol 




3-9.1 


force 


3-9.A.a 


dyne: 
dyn 


1 dyn is that force which, when applied to a body having 
a mass of 1 g, gives it an acceleration of 1 cm/s^. 

1 dyn«10"^N 


3-23 


viscosity, 
(dynamic 
viscosity) 


3-23.A.a 


poise: 
P 


1 P is the viscosity of a fluid in which the velocity under 
a shear stress of 1 dyn/cm^ has a gradient of 
1 (cm/s)/cm perpendicular to the plane of shear. 

1 P = 1 dyn . s/cm^ » 1 g • cm"'' • s""'' = 10"^ Pa ■ s 


3-24 


kinematic 
viscosity 


3-24.A.a 


stokes: 
St 


1 St is the kinematic viscosity of a fluid with dynamic 
viscosity 1 P and volumic mass 1 g/cm^. 

1 St=10"^m2/s 


3-26.1 


energy 


3-26.A.a 


erg: 
erg 


1 erg Is the work done when the point of application of 
a force of 1 dyn is displaced through a distance of 1 cm 
in the direction of the force. 

1 erg = 1 dyn -cm" 10"^ J 



14 



IS 1890 (Part 3): 1996 
ISO 31-3 : 1992 



Annex B 

(informative) 

Units based on the foot, pound and second and some other units 



The use of these units is deprecated. 



Quantity 
Item No. 


Quantity 


Unit 
Itam No. 


Name off unit 
witli aymboi 


Convaraion factora and ramarica 


3-1 


nnass 


3-1. B.a 
3-1. B.b 
3-1. B.c 
3-1. B.d 

3-1. B.e 
3-1. B.f 


pound: 
lb 

grain: 

gr 

ounce: 
oz 

hundredweight: 
cwt 

ton • 

troy ounce or 
apothecaries' 
ounce 


1 lb = 0,453 592 37 kg (exactly) 

1 gr = Y^O "^ " ^^'^^^ ^^ ^° (exactly) 

1 oz = -;jL lb = 437,5 gr (exactly) =» 28,349 52 g 

1 cwt (UK) = 1 long cwt (US) « 1 12 lb (exactly) « 
50,802 35 kg 

1 cwt (US) = 100 lb (exactly) = 45,359 237 kg (exactly) 

1 ton (UK) = 1 long ton (US) = 2 240 lb (exactly) « 
1 016,047 kg = 1.016 047 t 

1 ton (US) » 2 000 lb (exactly) = 907,184 7 kg == 
0,907 184 7 t 

1 troy ounce = 480 gr (exactly) = 31,103 476 8 g 
(exactly) 


3-2 


volumic 
mass, 

mass 
density, 

density 


3-2.B.a 


pound per cubic 
foot: 
Ib/ft^ 


1 lb/ft^« 16.018 46 kg/m^ 


3-9.1 


force 


3-9.B.a 


pound-force: 
Ibf 


1 Ibf = 4.448 222 N based on the (standard) value of 
gf, = 9.806 65 m/s^ 

This unit must be distinguished from the local weight of 
a body having a mass of 1 lb. 


3-12.1 


moment of 
force 


3-12.B.a 


foot 

pound-force: 
ft. Ibf 


1 ft. Ibf = 1,355 818 N-m 
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IS 1890 (Part 3): 1096 
ISO 31-3 : 1002 



UfiKs bated on the foot, pound and eocond and some other units {concluded) 


QusibUty 
ftem No. 


Quantity 


Unit 
Item No. 


NuMofunK 
wim symooi 


Convefslon fadors and remarks 


3-15.1 


pressure 


3-15.B.8 


pound-force per 
square inch: 
Ibf/in^ 


1 Ibf/in' - 6 894,757 Pa 


3-20.1 
3-20.2 


second 
moment 
of area 

second 
polar 
moment 
of area 


3-20.B.a 


inch to the 
fourth power: 
in* 


1 in*-41.623 14x10-'m* 


3-21 


section 
modulus 


3-21. B.a 


inch cubed: 
in^ 


1 in^ - 16,387 064 x 10"® m^ (exactly) 


3-24 


kinematic 
viscosity 


3-24.8.8 


foot squared per 
second: 
ft^/s 


1 ft'/s - 0.092 903 04 m'/s 


3-26.1 


energy 


3-26.B.a 


foot 

pound-force: 
ft-lbf 


1 ft-lbf -1,355 818 J 


3-27 


power 


3-27.B.a 


foot 

pound-force 
per second: 

ft • Ibf/s 


1 ft-lbf /s- 1,355 818 W 

1 horsepower (hp) - 550 ft - Ibf/s (exactly) = 
745,699 9 W 



16 



IS 1890(Part3):i9«5 
ISO 31-3 : 1992 



AimexC 

(informative) 

Other units given for information, especially regarding the conversion factor 

The use of these units is deprecated. 



Quantity 
it#fn No> 


Quantity 


Unit 
itam No. 


Nama of unit 
witli symlK>i 


Convarsion factors and ramarics 


3-1 


mass 


3-1 .C.a 


metric carat 


1 metnc carat = 200 mg (exactly) 


3-5 


lineic mass, 
linear 
density 


3-5.C.a 


tex 


1 tex^lO'^kg/m 


3-9.1 


force 


3-9.C.a 


kilogram-force: 
kgf 


1 kgf = 9.806 65 N (exactly) 

The symbols kgf (kilogram-force) and kp (kilopond) are 
both used. This unit must be distinguished from the 
local weight of a body having a mass of 1 kg 
9,806 65 m/s^ is the standard acceleration of free fall 
[3rd CGPM. (1901)]. 


3-12.1 


moment of 
force 


3-12.C.a 


kilogram-force 
metre 
kgf -m 


1 kgf . m = 9,806 65 N • m (exactly) 


3-15.1 


pressure 


3-15 C a 
3-15 Cb 

3-15 Cc 
3-15 Cd 

3-15 Ce 
3-15 C.f 


standard 
atmosphere: 
atm 

kilogram-force 
per square 
metre 

kgf/m" 

torr 
Torr 

conventional 
millimetre of 
mercury 

mmHg 

technical 
atmosphere 
at 

conventional 
millimetre of 
water 

mmH20 


1 atm = 101 325 Pa (exactly) 
1 kgf/m^ = 9,806 65 Pa (exactly) 

^ "''orr = -=~ atm (exactly) = 133,322 4 Pa 
760 

1 mmHg = 13,595 1 mmHjO = 133.322 4 Pa 

1 at = 1 kgf/cm^ = 98 066,5 Pa (exactly) = 
0.967 841 atm 

1 mmHjO = 10""^ at = 9.806 65 Pa (exactly) 
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IS 1890 (Part 3): IMS 
ISO 31-3 : 1992 



Other units given for information, eepocially regarding tlie conversion factor {concluded) 


Quantity 
Item No. 


Quantity 


UnR 
Item Iw* 


Name of unit 

WIVn vyifUMM 




3-26.1 


energy 


3-26.C.a 


kilogram-force 
metre: 
kgf -m 


1 kgf • m « 9.806 65 J (exactly) 


3-27 


power 


3-27.C.a 
3-27.C.b 


kilogram-force 
metre per 
second; 

kgf • m/s 

metric 
horsepower 


1 kgf . m/s - 9,806 65 W (exactly) 

1 metric horsepower « 75 kgf • m/s (exactly) « 
735.498 75 W (exactly) 
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{Continued from second covei) 



International 
Standard 

180 31-5:1992 



180 31-6:1992 

ISO 31-7 :1992 
180 31-8:1992 

180 31-9:1992 

18031-10:1992 

18031-11:1992 

18031-12:1992 
18031-13:1992 



Corresponding Indian Degree of 

Standard Equivalence 

18 1 890 (Part 5) : 1 995 Quantities and units: identical 

Part 5 Electricity and magnetism ( first 
revision ) 

18 1890 (Part 6) : 1995 Quantities: Part 6 Technically 
Light and related electromagnetic radiations Equivalent 
( first revision ) 

18 1 890 (Part 7) : 1 995 Quantities and units: Identical 

Part 7 Acoustics ( first revision ) 

18 1 890 (Part 8) : 1 995 Quantities and units: Identical 

Part 8 Physical chemistry and molecular 
physics ( first revision ) 

18 1 890 (Part 9) : 1 995 Quantities and units: Identical 

Part 9 Atomic and nuclear physics ( first 
revision ) 

18 1 890 (Part 1 0) : 1 995 Quantities and units: Identical 

Part 1 Nuclear reactions and ionizing radia- 
tion ( first revision ) 

18 1 890 (Part 1 1 ) : 1 995 Quantities and units: Identical 

Part 1 1 Mathematical signs and symbols for 
use in the physical science and technology 
( second revision ) 

18 1 890 (Part 1 2) : 1 995 Quantities and units: Identical 

Part 12 Characteristic numbers ( first revi- 
sion ) 

L8 1 890 (Part 1 3) : 1 995 Quantities and units: Technically 
Pan 13 Sotdv^tate physics ( first revision ) Equivalent 



, Bureau of Indian Standards 

BIS is a stattttofy institiiition estabtisfied undor tlie Bunm afltuUm Su^dards Act, 19S6 to promote 
harmonious development ofthe activities of standardizaticMi» maiidng and quality certification of goodie 
and attending to connected matters in tlie country. - 

Copyright ^ 

BIS has the copyright of all its publications. No part of these publications may be reproduced in ai^ form 
without the prior permission in writing of BIS. This does not predude the free use, in the course of 
implementing the standard, of necessaiy details, such as symbols and sizes, type or grade designations. 
Enquiries relating to copyright be addressed to the Director (Publications), BIS. 

Review of Indian Standards 

Amendments are issued to standards as the need arises on the basft of comments. Standards are also 
reviewed periodically, a standard along with amendments is reaflSrmed when such review indicates that 
no changes are needed; if the review indicates that changes are needed, it is taken up for revision. Users 
of Indian Standards should ascertain that they are in possession of Hie latest amendments or edition by 
referring to the latest issue of 'BIS Handbook* and 'Standards Monthly-Additions'. 

This Indian Standard hsU been developed from Doc : No. MSD 1 (0088) 



Amendments Issued Since Publication 
Amend No. Date of Issue Text Affe^ 



BUREAU OF INDIAN STANDARDS 

Headquarters: 

Manak Bhavan, 9 Bahadur Shah Zafar Marg, New Delhi 1 10002 Telegrams : Manaks^nstha 

Telephones : 331 01 31, 331 13 75 . (Common to aO offices) 

Regional OfBces : Telephone 

Central : Manak Bhavan, 9 Bahadur Shah 2^far Mal|f / 331 01 31 

NEW DELHI 1 10002 1 331 13 75 



Eastern : 1/14 C LT. Scheme VII M, V. L P. Road, Maniktola / 37 84 99, 37 85 61 

CALCUTTA 700054 \ 378626,378662 

Northern : SCO 335-336, Sector 34-A, CHANDIGARH 160022 / 60 38 43 

\602025 

Southern : C L T. Campus, IV Cross Road, MADRAS 600113 / 235 02 16, 235 04 42 

V 25? 15 19, 235 23 15 

Western : Manakalaya, E9 MIDC, Marol, Andheri (East) / 632 92 95, 632 78 58 

BOMBAY 400093 16327891,^327892 

Branches :AHMADABAD. BANGALORE BHOPAL. BHUBANESHWAR. 

COIMBATORE. PARIDABAD. GHAZIABAD. OUWAHATL HYDERABAD. 
JAIPUR. KANPUR. LUCKNOW. PATNAi XPIRUVANANTOAPURAM. 

% 

MlWatUetKay Frvit^n, New EWhi*l 10015. India 



